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(54) [Title of Invention] Hair Dye Composition 
(57) 

[Abstract] 
[Subject] 

To obtain a hair dye composition with a good dyeing capacity and less colour fading over time 
while causing no damage to the hair. 

[Solution] 

The solution is a hair dye composition comprising of water, a nitro dye, and a cationic detergent 
to make the nitro dye soluble in water. 
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[We Claim:] 
[Claim 1] 

A hair dye composition is characterized as comprising water, a nitro dye, and a cationic 
detergent to make the nitro dye soluble in water. 

[Claim 2] 

A hair dye composition as recited in claim 1 is characterized as comprising a single salt, or more 
than two salts of either 2-nitro-para-phenylenediamine, 4-nitro-ortho-phenylenediamine, 1- 
amino-2-methyl-6-nitrobenzene, 1 -amino-2-nitro-4-methylaminobenzene, 4-(2 [] -hydroxyethyl) 
amino-3-nitro-methylbenzene, l-bis((3-hydroxyethyl)amino-3-nitro-4-aminobenzene, 1 -amino-2 
(P-hydroxyethyl) amino- 5 -nitrobenzene, l-hydroxy-3-nitro-4(3-hydroxypropylamino)benzene, N, 
N[can't read]-dimethyl-N-hydroxyethyl-3-nitro-p-phenylenediamine, 1 -amino-3-methyl-4-(P- 
hydroxyethyl)amino-6-nitrobenzene, N-methyl-2-nitro-P- phenylenediamine, 3-methylamino-4- 
nitrophenoxyethanol, 2-nitro-5-glyceryl-methylanylin, or l-amino-3-methyl-4-(p- 
hydroxyethyl)amino-6-nitrobenzene as the nitro dye. 

[Claim 3] 

A hair dye composition as recited in claim 1 as well as claim 2 is characterized as containing a 
basic dye. 

[Claim 4] 

A hair dye composition as recited in either claim 1 , claim 2, or claim 3 is characterized as 
comprising 0.1 to 3.0 % by weight nitro dye and 0.5 to 5.0 % by weight cationic detergent, both 
based on the weight of the total composition respectively. 

[Claim 5] 

A hair dye composition as recited in either claim 1, claim 2, claim 3, or claim 4 is characterized 
as a pH set between 4 and 9. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] 

This invention consists of a hair dye composition that has a good dyeing capacity and less colour 
fading over time, while causing no damage to the hair. 

[0002] 

[Background of the Invention] 

Prior oxidizing type hair dye compositions had good dyeing capacity with less colour fading over 
time, however because they had strong levels of alkalinity, they caused a lot of damage to the 
hair along with the scalp, and the hands of the person who carried out the procedure as well. 



[0003] 



Also, the hair dye composition of oxidizing types coal-tar colours are applied. Since this coal-tar 
colour itself is low in dyeing capacity when the amount mixed is low there is a need to increase 
the amount mixed and improve the hair dyeing capacity. However, when the amount mixed is 
increased, the hair dyeing capacity does improve, but the loss of colour from the hair is severe, 
and the colour fades after several shampoo applications. Also, the problem of increased costs 
arises. And, there is also the problem where the scalp gets stained with the coal-tar colour during 
the procedure that is extremely difficult to wipe off, making it difficult to use. 

[0004] 

Therefore, in order to solve these issues, an Unexamined Patent Application Publication No. 
1992 -282307 was proposed as a prior example, for a hair dye composition made from a nitro 
dye, a cationic polymer, a betaine-type detergent, and an organic solvent. Also, as another prior 
example, proposed in Unexamined Patent Application Publication No. 1994 -172146 is a hair 
dye composition made from an oxide polymer of a nitro dye, and a cationic detergent. 

[0005] 

Unlike the hair dye compositions of oxidizing types, both do not have a strong alkalinity, and the 
procedure can be carried out without causing great damage to the hair or skin. 

[0006] 

[Problems the Invention Attempts to Resolve] 

For prior hair dye compositions, the procedure can be carried out without causing great damage 
to the hair or the skin. However, in the former (Unexamined Patent Application Publication No. 
1992 -282307) hair dye composition, the hair dyeing capacity is high, (because the nitro dye is 
dissolved in ethanol or benzyl alcohol acting as the organic solvent) however the organic solvent 
remains in the hair even after, dyeing, and the nitro dye that has dyed the hair is transferred again 
into the remaining organic solvent and fades, causing colour fading over time to increase. Also, 
the problem of organic solvents remaining in the hair causes the offensive odour of the hair to 
become worse, along with causing a lot of damage to the hair 

[0007] 

Also, in the latter (Unexamined Patent Application Publication No. Hei6-172146) hair dye 
composition, the molecular weight of the dye itself became heavy as hair dyeing capacity 
deteriorated, since the nitro dye crossed with a hydrogen superoxide was utilized as the oxide 
polymer, making it difficult for the dye to penetrate the hair. There was also the problem of 
colours quickly fading over time, because most of the dye did not penetrate the hair, and only 
dyed the surface of it. 

[0008] 

This invention has been developed in order to solve the problems similar to those stated above, 
and aims to present a hair dye composition that is high in hair dyeing capacity as well as less 
colour fade over time, while causing no damage to the hair. 

[0009] 

[Means of Solving Problem] 



The hair dye composition in claim 1 that is concerned with this invention is comprised of water, 
a nitro dye, and a cationic detergent to make the nitro dye soluble in water. 

[0010] 

Also, the hair dye composition in claim 2 that is concerned with this invention, and in claim 1 , is 
comprised of a single salt, or more than two salts of either, 2-nitro-para-phenylenediamine, 4- 
nitro-ortho-phenylenediamine, 1 -amino-2-methyl-6-nitrobenzene, 1 -amino-2-nitro-4- 
methylaminobenzene, 4-(2 [ ] -hydroxyethyl)amino-3-nitro-methylbenzene, l-bis(p- 
hydroxyethyl)amino-3-nitro-4-aminobenzene, l-amino-2 (P -hydroxy ethyl) amino-5- 
nitrobenzene, l-hydroxyo-nitro-4(3-hydroxypropylamino)benzene, N, Nfcan't read]-dimethyl- 
N-hydroxyethyl-3-nitro-p-phenylenediamine, l-amino-3-methyl-4-(P-hydroxyethyl)amino-6- 
nitrobenzene, N-methyl-2-nitro-P- phenylenediamine, 3-methylamino-4-nitrophenoxyethanol, 2- 

nitro-5-glyceryl-methylanylin, or l-amino-3-methyl-4-(P-hydroxyethyl)amino-6-nitrobenzene as 
a nitro dye. 



I 
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[0011] 

Also, the hair dye composition in claim 3 that is concerned with this invention, as in claim 1 and 
claim 2, contains a basic dye. 

[0012] 

Also, the hair dye composition in claim 4 that is concerned with this invention, as in claim 1, 
claim2, and claim 3, is comprised of 0.1 to 3.0 % by weight of nitro dye and 0.5 to 5.0 % by 
weight of cationic detergent, and both are based on the weight of the total composition 
respectively. 

[0013] 

Also, the hair dye composition in claim 4 that is concerned with this invention, and as far as 
either claim 1 , claim2, claim 3, or claim 4 are concerned, has a pH set between 4 and 9. 

[0014] 

[Operation Figures of Invention] 

Figure 1 . The following is an explanation of figures for this invention. First, the foundation of 
the present invention is anything that is comprised of water, a nitro dye, and a cationic detergent 
to make this nitro dye soluble in water. Amino bases are present in the nitro dye included here 
and, because of these amino bases the nitro dye indicates a slight cationic nature. Also, because 
the nature of the nitro dye is to attract electrons, a (polarization) of electrons results, and it has 
the property that makes it easy to indicate its cationic nature. According to the above, the part of 
the nitro dye that indicates a cationic nature, adheres to the part of the hair that indicates an 
anionic nature, and dyes the hair. 

[0015] 

However, the cationic nature of the nitro dye alone is small, and the transfer to the hair (that is to 
say the hair dyeing capacity) as well as the amount dissolved in the water is small, and the hair 
dyeing capacity is weak. Because of this, the promotion of the transfer of nitro dye to the hair, as 
well as improvements in the amount of nitro dye dissolved in water is supplemented, by adding 
the cationic detergent, and increasing the cationic nature overall. 

[0016] 

Also, if the amount of nitro dye dissolved in the water is only to be taken into consideration, the 
utilization of detergents other than cationic detergents, for example, an anion detergent, and 
amphoteric detergent, as well as a non-ionic detergent can be considered. However, since these 
are anionic in nature* they will bind with the cationic nature of the nitro dye and obstruct the 
transfer of nitro dye to the hair. 

[0017] 

The amount of nitro dye to be mixed is 0.01 to 5.0 % by weight based on the weight of the total 
composition, and the amount of cationic detergent to be mixed in order make this nitro dye 
soluble in water, is 0.1 to 20 % by weight based on the weight of the total composition. Here 
again, if an adequate hair dyeing capacity is to be taken into consideration, the amount of nitro 



dye to be mixed is 0.1 to 3.0 % by weight based on the weight of the total composition, and the 
adequate amount of cationic detergent required to make this nitro dye soluble in water is 0.1 to 
5% by weight based on the weight of the total composition. 

[0018] 

In addition, the ideal value for the pH is to be set between 4 and 9. This is meant to prevent it 
from leaning greatly towards the alkaline side, as well as the acidic side. In the event hair is dyed 
with the hair dye composition indicated above, and the acidic component is present in abundance, 
the cationic nature of the hair becomes strong, and it becomes difficult to transfer the cationic 
nature of nitro dye to hair, resulting in a decrease in hair dyeing effect. Also, if the alkaline 
component is present in abundance, although the anionic nature of the hair becomes strong, the 
cationic nature of the nitro dye becomes weak, and the hair becomes difficult to dye. Therefore, 
by setting the pH between 4 and 9, the above phenomena are cancelled out, and optimum hair 
dyeing capacity is maintained. 

[0019] 

By comparing the following Examples 1 to 4 of hair dye composition figure 1 , with Comparative 
Example 1 to 4 of the hair dye compositions that were prepared in order to verify the nature of 
the invention of these, it will demonstrate the effect of hair dye composition of Figure 1. 
Furthermore, for Example 1 and Example 2, a 2.2 % by weight lactic acid based on the weight of 
the total composition, as well as a 2.0% by weight triethanolamine based on the weight of the 
total composition are added to each as pH adjustment agents, setting the pH to 7. Also, the pH of 
Example 3 is adjusted to 3 by lactic acid, and the pH of Example 4 is adjusted to 9.5 by 
triethanolamine. 

[0020] 

Furthermore, lactic acid and triethanolamine are used here as an acidic agent and an alkaline 
agent respectively, but they do not have to be limited to these, or any other substances that do not 
cause damage to the hair as long as the scalp condition is good. Also, Comparative Example 3 
and Comparative Example 4 have a pH of about 6.5 

[0021] 

As a method of evaluation in this case, approximately 2g of each hair dye composition are 
applied to a hair bundle from a yak, approximately 1 g. Then, after that the evaluation of 
offensive odour is conducted, and after leaving it at 40°C for 1 5 minutes, they were rinsed with 
normal shampoo, and after drying, an evaluation of the nature of the dyeing, as well as the feel 
was conducted. Afterwards, after the process of washing and drying was repeated 5 times 
utilizing the same shampoo mentioned above, the evaluation of the colour fade over time was 
conducted. 

[0022] 

Table 1 below indicates the components and make up of each hair dye composition as well as the 
amounts mixed, and an evaluation for each. 
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[0023] 
[Table 1] 



Components 


Example 

* 
1 


Example 
2 


Example 
3 


Example 
4 


Comparative 
Example 
1 


Comparative 
Example 
2 


2-Nitro-Para-Phenylenediamine 


0.4 




0.4 




0.4 




4-Nitro-Ortho-Phenylenediamine 


0.1 


0.4 


0.1 


0.4 


0.1 


0.4 


Cetyl Trimethyl Ammonium 
Chloride 


1.0 


l.O 


l.O 


1.0 






Cetostearyl Alcohol 


2.0 


2.0 


2.0 


2.0 


2.0 


2.0 


Polyoxyethylene Cetyl Ether 










0.5 


0.5 


Sodium Lauryl Sulfate 


- 


- 


- 


- 


1.0 


1.0 


pH after adjusting with pH 
adjustment agent 


7.0 


7.0 


3.0 


9.5 


7.0 


. 7.0 


witn distilled water 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


Evaluation 














Colour 


Reddish 
Brown 


Yellow 


Reddish 
Brown 


Yellow 


Reddish 
Brown 


Yellow 


Nature of Hair Dyeing 


[double 
circle] 


[double 
circle] 


[circle] 


[circle] 


[triangle] 


[triangle] 


Colour Fade over time 


[double 
circle] 


[double 
circle] 


[circle] 


[circle] 


[triangle] 


[triangle] 


Feel 


[double 
circle] 


[double 
circle] 


[double 
circle] 


[double 
circle] 


[triangle] 


[triangle] 


Offensive Odour 


[double 
circle] 


[double 
circle] 


[circle] 


[circle] 
[circle] 


[double 
circle] 


[double 
circle] 



Components 


Comparative 
Example 
3 


Components 


Comparative 
Example 
4 


2-Nitro-Para-Phenylenediamine 


0.4 


Polymer of nitro dye 


4.0 


4-Nitro-Ortho-Phenylenediamine 


0.1 


Lauryl Pyridium Chloride 


1.0 


Ethanol 


20.0 






Benzyl Alcohol 


5.0 






Hydroxyethylcellulose 


1.6 






Marquardt 100 (product of Merck 
Co.) 


0.3 






Mirathen CDMB (product of Union 
Carbide Co.) 


0.3 






With distilled water 


100.0 


with distilled water 


100.0 


Evaluation 








Colour 


Reddish brown 




Red 


Nature of Hair Dyeing 


[circle] 




[triangle] 


I Colour Fade over time j 


[triangle] 




[triangle] 


| Feel 


[triangle] 




[X] 


Offensive Odour 


[X] 




[triangle] 



Furthermore, as pH adjustment agents, lactic acid and triethanolamine have been utilized 
respectively as an acidic agent and an alkaline agent. 

Also, amounts of components are in % by weight based on the weight of the total composition. 
[0024] 

In the Evaluation columns in Table 1 above, [double circle] indicates excellent, [circle] indicates 
good, [triangle] indicates satisfactory and [x] indicates poor. 

[0025] 

As made clear by Table 1 above, the differences in components between Example 1 to Example 
4, and Comparative Example 1 and Comparative Example 2 is related to the fact that 
Example 1 to Example 4 utilize a cationic detergent in order to make the nitro dye soluble in 
water, whereas Comparative Example 1 and Comparative Example 2 utilize an anion detergent 
(namely sodium lauryl sulfate) as well as a non-ionic detergent (namely polyoxyethylene cetyl 
ether) to make the nitro dye soluble in water. By comparing these evaluations, it can be 
confirmed that the cationic detergent, contributes to the promotion of the transfer of nitro dye to 
hair more so than the anion detergent or the amphoteric detergent indicated above. It can also be 
confirmed that by using a cationic detergent, the hair texture is of higher quality. 

[0026] 

Next, the differences in components between Example 1 and 2, and Example 3 and Example 4, 
are related to the fact that Example 1 and Example 2 have their pH adjusted to 7, whereas 
Example 3 and Example 4 have their pH adjusted to 3.0 and 9.5 respectively. By comparing 
these evaluations, it can be confirmed'that Example 1 and Example 2, which have no remaining 
acidic components or alkaline components have a more superior nature of hair dyeing than where 
the acidic components as well as the alkaline components indicated above exist in abundance. 



• 
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[0027] 

Next, the differences in components between Example 1 to Example 4, and Comparative 
Example 3, are related to the fact that Comparative Example 3 uses ethanol and benzyl alcohol 
as the organic solvent and does not use a cationic detergent. By comparing these evaluations, it 
can be confirmed that colour fading over time, hair texture, and offensive odours are superior, 
when organic solvents are not used, as indicated above. 

[0028] 

Next, the difference in components between Example 1 to Example 4, and Comparative Example 
4, is that Comparative Example 4 uses nitro dye as a polymer. By comparing these evaluations, it 
can be confirmed that the nature of hair dyeing, colour fade over time, and hair texture are 
superior, when molecular weight is not increased by polymerisation of the nitro dye as indicated 
above. 

[0029] 

Indicated in the following few lines of examples, is what occurs when dyeing a colour apart from 
those given for Example 1 to Example 4 above. 

[0030] 

Example 5 (% by weight, based on the weight of the total composition) 

2-nitro-para-phenylenediamine 0.2 
4-nitro-ortho-pheny lenediamine 0.05 
cetyl trimethyl ammonium chloride 1 .0 
cetostearyl alcohol 4.0 
with pH adjustment agent adjusted to 7.0 
with distilled water 1 00.0 

A hair dye composition prepared as above can dye hair into chestnut brown colour. And, it can 
achieve an evaluation that is the same as that for Example 1 and Example 2 above. 

[0031] 

Example 6 (% by weight, based on the weight of the total composition) 

2-nitro-para-phenylenediamine 0.05 
cetyl trimethyl ammonium chloride 1.0 
cetostearyl alcohol 4.0 
with pH adjustment agent adjusted to 7.0 
with distilled water 100.0 

A hair dye composition prepared as above can dye hair into a golden brown colour. And, it can 
achieve an evaluation that is the same as that for Example 1 and Example 2 above. 



[0032] 



Also, in each of the examples indicated above, it was not possible to prepare a hair dye 
composition for a dark colour such as dark brown or black because they only utilized nitro dye as 
their dye. However, by using a basic dye at the same time, it is possible to prepare darker colours. 
The following is an example of this. 

[0033] 

Example 7 (% by weight, based on the weight of the total composition) 

Basic Blue99 (C.I.56059) 0.1 
2-nitro-para-phenylenediamine 0.3 
4-nitro-ortho-phenylenediamine 0.2 
cetyl trimethyl ammonium chloride 1 .0 
cetostearyl alcohol 4.0 
with pH adjustment agent adjusted to 7.0 
with distilled water 1 00.0 

A hair dye composition prepared as above can dye hair into a dark brown colour. And, it can 
achieve an evaluation equivalent to that of Example 1 and Example 2 above. 

[0034] 

Example 8 (% by weight, based on the weight of the total composition) 

Basic Brownl 6 (C.I. 12250) 0.1 
Basic Violet (C.I.45 1 70) 0.05 
2-nitro-para-phenylenediamine 0.2 
4-nitro-ortho-phenylenediamine 0.2 
cetyl trimethyl ammonium chloride 1 .0 
cetostearyl alcohol 4.0 
with pH adjustment agent adjusted to 6.5 
with distilled water 1 00.0 

A hair dye composition prepared as above can dye hair into a black colour. And, it can achieve 
an evaluation that is the same as that for Example 1 and Example 2 above. 



k 
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[0035] 

As far as each example indicated above is concerned, with the use of cetostearyl alcohol they are 
adjusted to have certain levels of viscosity. This is set so that it is easy to carry out procedures 
while applying it to the hair, and adjusted to between 2000 and 10000 centipoise (value when 
measured at 25°C using a type B viscometer). Furthermore, viscosity adjustments were 
conducted by using cetostearyl alcohol but of course any substance that can similarly adjust 
viscosity can also be used if it does not hinder the dyeing process. 

[0036] 

Furthermore, including those indicated above and others, provided that it is comprised of a single 
salt, or more than two salts of either, 2-nitro-para-phenylenediamine, 4-nitro-ortho- 
phenylenediamine, 1 -amino-2-methyl-6-nitrobenzene, 1 -amino-2-nitro-4-methylaminobenzene, 
4-(2[can f t read]-hydroxyethyl)amino-3-nitro-methylbenzene, 1 -bis(P-hydroxyethyl)amino-3- 
nitro-4-aminobenzene, l-amino-2 (P-hydroxyethyl) amino-5 -nitrobenzene, l-hydroxy-3-nitro- 
4(3-hydroxypropylamino)benzene, N, N[can f t read] -dimethyl-N-hydroxy ethy 1-3 -nitro-p- 
phenylenediamine, 1 -amino-3-methyl-4-(p-hydroxyethyl)amino-6-nitrobenzene, N-methyl-2- 
nitro-P- phenylenediamine, 3-methylamino-4-nitrophenoxyethanol, 2-nitro-5-glyceryl- 
methylanylin, l-amino-3-methyl-4-(p-hydroxyethyl)amino-6-nitrobenzene as the nitro dye the 
same results as in Figure 1 above will be achieved. 

[0037] 

An example of a salt indicated above is for example, 2-nitro-para-phenylenediamine sulphate, 2- 
nitro-para-phenylenediamine sulphate, and 4-nitro-ortho-phenylenediamine sulphate. 

[0038] 

In addition, as a cationic detergent the use of a single type, or two or more types of salts of either 
alkyl tertiary ammonium salt, peptide tertiary ammonium salt, benzene tertiary ammonium salt, 
ether tertiary ammonium salt, amido tertiary ammonium salt, is considered and the same results 
as in Figure 1 above is achieved. 

[0039] 

In addition, basic dyes for example, Basic Red (C.I. 12250), Basic Brownl6 (C.I. 12250), Basic 
Brownl7 (C.I. 12252), Basic Yellow (C.I. 127 19), Basic Violet (C.I.45170), and Basic Blue 
(C. 1.56059) can also be used, and the same results as in Figure 1 above is achieved. 

[0040] 

Also, although it is not especially recorded in Figure 1 above, substances that allow achievement 
of superior effects with respect to the hair and manageability for example, pure alcohol, fatty 
acids, silicone, peptides, amino acids, sugars, hair growth components, and perfumes can also be 
considered as in addition. 

[0041] 

[Advantage and Effect of the Invention] 



# 



As stated above, according to claim 1 of this invention, because the invention is comprised of 
water, a nitro dye, and a cationic detergent to make the nitro dye soluble in water, it is possible to 
present a hair dye composition that is high in hair dyeing capacity and less colour fade over time 
while causing no damage to the hair. 

[0042] 

Also, according to claim 2 of this invention, and as far as claim 1 is concerned, because it is 
comprised of a single salt, or more than two salts of either 2-nitro-para-phenylenediamine, 4- 
nitro-ortho-phenylenediamine, 1 -amino-2-methyl-6-nitrobenzene, 1 -amino-2-nitro-4- 
methylaminobenzene, 4-(2[can't read]-hydroxyethyl)amino-3-nitro-methylbenzene, l-bis(P- 
hydroxyethyl)amino-3-nitro-4-aminobenzene, l-amino-2 (P -hydroxy ethyl) amino-5- 
nitrobenzene, l-hydroxy-3-nitro-4(3-hydroxypropylamino)benzene, N, N[can't read]-dimethyl- 
N-hydroxyethyl-3-nitro-p-phenylenediamine, l-amino-3-methyl-4-(p-hydroxyethyl)amino-6- 
nitrobenzene, N-methyl-2-nitro-P- phenylenediamine, 3-methylamino-4-nitrophenoxyethanol, 2- 
nitro-5-glyceryl-methylanylin, l-amino-3-methyl-4-(p-hydroxyethyl)amino-6-nitrobenzene as a 
nitro dye, it is possible to present a hair dye composition that can dye hair successfully. 

[0043] 

Also, according to claim 3 of this invention, and as far as claim 1 as well as claim 2 are 
concerned, because it contains a basic dye, it is possible to present a hair dye composition that 
can obtain the desired colouring. 

[0044] 

Also, according to claim 4 of this invention, and as far as either claiml, claim2, or claim 3 are 
concerned, because it is comprised of 0.1 to 3.0 % by weight nitro dye and 0.5 to 5.0 % by 
weight cationic detergent, both based on the weight of the total composition respectively, it is 
possible to present a hair dye composition that can dye hair successfully. 

[0045] 

Also, according to claim 5 of this invention, and as far as either claiml, claim2, or claim 3 are 
concerned, because the pH is set between 4 and 9, it is possible to present a hair dye composition 
that can dye hair successfully. 
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